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DIRECT DRIVE MOTOR IN WASHING MACHINE 

>^VEfl^>flAi ^^^-g- :^'t^o> ^:5i*>fe = ^1^1-2^ ^>%^-i: 

A-fl^^- 8S«>fe ^\l-§-*V ;^il#O.S.Ai..mBJ-l.o^ ^A^Vol 7-^31 ^JL. 

Ziel JL. >8=7l «.(2) «V#°^1 (5a)7> ^ ^1 3. >S-7l SE^ (5a)°11 S.^ 

^m^y} ^"S^Sl^, 3Bj(3) -I^Mfe H-^^^^^l -i^l^l:!! ^>7l 
csJ^(4)e,l]^iE.^ #el(19)7V ^^^^1=1-. 

iielui. ^1-71 ^^M^ £.<^(2l)7> -M^lSl 31. S-<H(21)SV 

El ti.(2)(Tub) 7>:t^(22)o1 €^1-. 

fV^. ^7] 7fl«l VJ(l) u|1^3!l- E| ti(2) Sl^^ A>olo1i:fe 

Eiw.(2)* 5^1^1*Vfe ^"sJ :iiH^(23)(Hanging spring) ^^]s\3.,^^7] 
«VJf ^ ^]^(2) *>^^ AVoHl^ ^^A] ^^S^Vfe Ei^(2)2l 

^-§-i:^^^^1?l7l ^tbS^^a ^2l(24)7>>i*mi^}. 

ne^q-. ols}.;y-^^2fl2l ^)^7lfeS.Ei(5a)2l ^-S^^o] 2.E^ #51(18) ?J 



s.^ #s!(i9), =L^:iL^^7] s.^ #el(i8) ^ ^^9)% 

-ix^.£.E;i(5a)Sl ^^(3)*.S.^^ ^^^1^1 #21(18) ?i 

#21(19). ^§£(20) ^«fl ^^^^S- ^*fl, 

^elS. £El(5a)2l ^^^^ - ^(3) o ^ ^d^^V^I ^^H^i^ ^ 
S.^ #5^(19). tH(20) ^S: ^#<»1 ^-fi-^V^l 2:^ ^^7V 

St!:, ^^tb ^^l S-^(5a)2l ^^^-g- H.^(3):$-S. ^^^V^l 
^#ol uL^J- 7114: ^ uL'a- ^-^5 ^£7> 1S<>V^1 7^1 

jL^tfl.^HflSl S.^>^^7lfe£El(5a)fi1 ^^^€-2.Bl ^^S^B.^ ^ 
^Hl: "^l-S-^V-^ S.^(3)ofl ^=^^-5-3. ^^SVfe ^o^-^ols.^ oisfl, ji^^ ^ 

SE*!:. ^;^fl^^«fl^*>7l alltH^eV4-^i52l.E^w.»l£S. 

s\^o_s, ^}^l*V7ll ^^^1 SX"^^. 

El 3.. Bfl ol ^ *1-?-^ 1- M-^V Sfe ^ ^'■^l ^1 ^ «11 =^ ^ 

^ i5ii7> ^1 7^1 :£! *^VaI Sfe l-^^^l ^ ^1 ^1 ^ ^1 

«»>^5l tiIl«H^ ^-^^ vfl^<^feall'^^-i-^l^HV7l ^^V^^SI -«r-^ol 



;flla}-iil«>| a^^^S.**! Si^^'^'^^'\^ ^ -^S'tl:'^**! ^1«Vslfe- 

(13)21-; =L^IL^^7] A]]^4^^4)^- ^¥3.^A ^11 ^^.A-^ ^^7] 

S-E^Sl ^^^(13a) ?1A-1S l-^Sl<H ^^71 S.Elfi^ ^^1- ^'1^31, ^l-7l 

?lvjjEl(16)^ a^sVo^ ol^ol^lfe- 4^7121 n:^^ H-E-il- 

4^^^(13a)'5l ^}^^t}t^.=L^3L^^7\ S. El (13)51 ^^^(13a) 

?S^i]Ei(16)fe Aj-71 AflHJ.^(4)2^ >^1-7l S.E^(4) aV<^1# ^_'?i'*>l5'l7l 

rLel:a, ^^7] 7H^El(i6)fil x^l^^ 



I 



4 



[28] 



[29] 



[30] 
[31] 



[32] 



[33] 
[34] 



[35] 



>a-7l S.E](13)SV 5S'-^t](16)e] ^aL^V^^4-^*>a^ ^1-71 S.B](13)S] 

^^^(131) ?1^e]s1 ^a^i^^'^A] ^^l^fl^oj ?ii^El(i6)iq-S-e]fi] 

^^i^ -3-7] olA^E ^ S.E] (13)21 

^|!^(131)ofl^ ^^^(4)^ ^o] ^^€(210)01 ^£ 

Sfl, ^^7] 5-&l(13)2l ^M(131)^^^ ^^^(13b)o11fe ^^^(4)Sl ^o] 

Wo'-^^o-S ^-^€(211)01 ^loiH §>i4 ol-'o^ ^^^^ SJ^. 

^Ai^l- >^tfl«l6l(l4)<q-; l^^^- 7V^«V°^ ^(Ob)^!- 

^^^(13a)# ^>^^*V5l.^^^ f-W^fl ^^^(131)«*1 

^^^^^ S1^^^A]7l£^-m^l|'(4)«ifl 9^^^^ S.^Hi^)^:=^^^ 
^;il7fl:SS.Ai >S-71 ^-^^(133)01! '?1^^(137)€- 

3<yol 7„V;7l « 1- iHflolE^(i4)iq-; ^^^(I3b)2l- ^^^^<A] 
^^^(131)0] ^^^(13a)-i- xV>l^(magnetic)2l 

S.E-i(13)i-; =L^S.^^7] S.E1(16)21 4^^^(13a) ^^^^^ ^^7] S.H-]4 «a*illr 

0]A]E >*7l ;Hl^^2l.^^7l 5.E-]# 01^«1-Jl,^7l Ml ^^2]. 

>^7i s.Ei# ^'^^]^]7] ^«^<^ ^^^iJfl^s. oi^<H^ife- 5H^^(i6)« 

^O] T^'^i^ ^ ^'^"^l '^^^ ^ 

ath. 21 ^^1^71 2V ^^a.^7> C]-€- ?1 >^ H-l 7> ^a] S] 

y^vj}E|7>=^;^l7il;§S.^>gsloi s.Els^Ml^^ol 2.^^71 ^S.^-i-7>^ 
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[37] ^^^Sl ^=8 ^^^^^^ 

[38] Si^f^Bflel 2]^^ ^^4^7ll-l4El-vfl 7ll^£ 

[39] S2fe^«s^^^ 2}^^^^Afl^7ll-u)-B^'^7fl^^ 

[40] i 3^ 5E 22] ^ ^ig ofl x4 ^ M\^7] 2] ^^ofl 

[41] £4feS.3e] B^%tfl:£ 

[42] s. 5^ 321 s.E]# "a^^^'fl '^V^l^ 

[43] £. 6^ S. 521 ^ ^ >«'V'^1 S. 

[44] £ 7^ £ 32] >iEfl 6] A]- a] £ 

[45] t]-^>gA]o?|oK| tt|.^ c^>H1^7l2] M-E^-vfl 

[46] :£9fe^ t^2] ^cfl-^Alc^Hl xx^%B.^M\n7]S] ^^-^ M-E]-'^ 

^^sl ^Ais ^tb ^^^^ 

[47] -£-^^^2] -U^Alo^ll- S.2 vfl^l £7^- %'-2i*l-'^ -S-^Hl^l ^^s}^ 

[48] H2fe^'t^2] ;^]l^AH<>jl n^^H-^/i 1^-71 21 ^^^^Bl-'fi 

£.<il 3.. S. 3fe £ 22] AJf ^'ql ^ . S. 4fe £. 3 2] ^tfl 5.0] c].. 

[49] a.eljL,£5€:5^32] S.E-]S- q-HfvB ^-¥-=^7]] a>a1 ^o] JL, ;£ 6fe S. 52] 

Al-A] £.0] , S. 7fe S. 321 ihtfl o] El A].A] :£o1 cf. 

[501 -S- -iAic^iofl tti-^ :^^^i^7-|^, ?fl«l^(i) ^^^1 -i^lslfe 51:^(2)2]-. ^7l 

El « (2) ^^oll ^^l^fe ^^(3)2f. ^^7] ^^(3H ^^^Sl<H S:E1(5)2] 
=f.^^^- ^ej(3)6fl :^^«>fe /i]^^(4)2f. -^V7l 4^%(4) "^^^^ S^^^av-^I 

[51] ^^7l El U.(2)fe l-eV^^ ^11^5. o]^0];^1 JL, El ti.(2)2] 

^^^(200) f-^oMife ^i^^(4) 2]^^^vcfl z^z^ ^7^]^^ nc]^-g- 

[52] =L^:iL, ^6^7] ^^;^fl^2l «]1<^1^ «V-?-^H7)* #21-^^ ^fl^"?I El a (2)2] A># 



'^^^^l. 'y'^im>>->#^<H ^1-71 E^ti -^(200)21- '^^^■t o}^s.^^^^r^. 

o] ufl, >a-7l uHo^^ vfi^^ ^J-<»fl ^-^JJ^fe ^^(8a)(8b)^ ^""^^ 

^^Ejfe ^^(8a)^ ^1-71 ^1^^(4) '=>^^^ Sl^^ ^^<=^1 ^^l^fe 
^^■T-'=>fl ^'S- ^<H^(6a)Sl 

ia:^(8aX8b)f' ^^^^ ^^(8b)^ ^^1^1^ 

ti(|<H^(6b)3l ^^a-^-i: "'-"^V ^S. 

^^(9a)(9b)ol ^ ^«J-<^ 2^-2^- ^^^£15^^ ^^^^cl-. 

tb^a. ^j-71 ^m^(4) ■f-a«»flfe- ^ a.Bi(5)i- ^Ei(i3)7> 

^m^SjJl. ^71 S.E.1(13)ifl^oflfe^l-7l E1«(2)21 :^^-^(200H *ll^£l<^ 
31^51 >S-7l S.Bl(13)i}- W -2-El# ^^«>^ itfl 1^(14)71- 

o] nil. ^^7] S.E^(l3)fe €^a- € ^^1 aV^2)*>aI. £5 ^fl^^l £7o11 

T^Bj-vfl :^ol, rL ^^^(13a) 7T-^^7-VelollA^ ^IMJ-^S. 

*f7l «y:^^^(130)# ^^-^71- ^^^3.. =L 

^^^(13a)f^^«^]fe^^^3l S.7^%n^^ 
«1 w^(132)7> ^^^€4. 

'^7lA^. A^7l S-E1(13)31 ^^^^ ^>S-^5.eflrii7]-^oI| 3l«t| ^^J^o] 

::ie|ji.'8-7l S-El(i3)2l «1«-¥-(l32) ^^oflfe 5.El(i3)fil S|?iA] ^711- 



u>^:s}S>tii. o]!^ 711^ ^2^•^(l33)^ dV;gBj.t§:o.s. 4,3§s1 ^ol^. ^v^^s. 

<^l2l-c11-<H,>a-7] SBl(l3)^^^(13a)^ z| vjzv^(i33)2^-ZLofl ol:^«Vfe 
ugzl-:^ A}o]s] 'g^oflfe ^El(13)Sl <^:e.^l ■?-(135)7> j1, 

^^71 <S:^^1-^(135) ^'■oflfe ^ tb «B^*(136)ol ^ Sltil-. 

^59. S.El(13)^ *1ti«-(i32)f^<a-oflfe-^-f-i-(131)«»l ^i-y 51:2.. ^1-71 
^^^(131) ^^^oflfe- 4^^(4)2)- :?l-S-2-H7l- c^-S- ?mE^(l6)7V 
^a]Slfe-uV, ^7] ?1^El(l6)fe >b>7l ^■f-^(131)^^«Hl 

^^mi6)o] -^nS-^^^^ 9X7] ufl^ojl S^^^ ^^7} ^7] 

nelal, 'S-71 SE1(13)S1 ^^^(131)^^<^lfe. ?l'HS#'3oll 

5H^El(l6)^5'^Ai =^.>^isq.s.E-1(i3)i^-fi1 ^^^-1-^0171 ^^^f-^(137H 

^«HS.€im- op^^>g2ge.l H>^3j«VcV. 

^flefl<=l'^(400)^ ^^S>fe^^l£fl«l'5£(164)ol ^^^5lal,^o^7] 5^ ^JlEl(16)Sl 
*1 «.(163) sq^ofl^ iL7j-i- 51 (161)71- ^Hl^cl-. 

ol^'H^ ^E^sl ;5l^oi 4^-^(4)0.5. ^Ty-3£lfe si:^fl«V'^, s.^^] 
cfl sfl ^-S: ^ ^1-711 € 4. 

7\^^ ##^ll=iS.^^^€^Si4. :i3lji.'y^^^S.7^s.fil-^^Aj -i-i- 

nfSl-Ai, :Q^7> MTfl i^feS«aol :y-7mTi>«d^* ^t]]o]i.]Si^ ^^7] 
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AVolsl :^7l3? <^:^o] ^\^^^ :a^7> 4^^(4)^^ ^^^^j:*! «><^ 

^eL^1(7)o] n ifl:^oJl <yAlE5^^ si «.(201)7> ^wls] j1, 4>7l *1 «.(201) 
a^^oq^ ?|:i^;^11(15a)* o1-§-§H iBfl«lBl(14)l- ^>7l El a.(2)Sl 4^^-^(200) 
^^Vofl jl^ A] 7] 71 ^ tb ^1 ^-S- ^^(202)7> aj-^^ tCfe1-^^^^o1^El<H 

ZZ.e) JL, ^^71 El W(2)2l :?1^^(200)24 :&EflolBl(14) AT-oHfe El «. 
^^^(200)^ ^^-^^^T^SH ^^-i- ol^^ ^7l i^tflolEl(14)fi1 ^l^A] 

;i-^£(l^'ll^J*)7> -^^15] Al£E^(17)7]- 7ll7ll(^^£)^c1-. 

o]ufl, >a-7l A-l5LEi(17)Sl ^^^^ E^^ «.(200) 2^ a.(203) 

^^^^o^i 'S^avsi jL. ^^7] AiiE^(i7)^] ^'ei-T^ E^ ^-^-^(200) ^°o^^l 

ZL^JL, -^7] A-l3&El(i7)SV E^ ^^-f (200)21 ^1^-i: ^^}<^, 
AiiEl(17)5l ^^-^fe ^^71121 5^11(15(1)71- ^^^JL, ^7] 

^S.^Hn)^] ^Efl6lE-1(14)# 31^«l-7l $\-^<^ ^^7] ?^M.^'7^il5d)S.^ 

S.E^(13)S8)- M 2LE1(5)S ^>a«>fe :i:EllolEl(14)fe. £ 3 ^ ^ 8*11 
:^ol, ^ ^Eflo^ S.5ll«a (140)21-, ^^7l ^e11«a(140) Sl^-^l ^tl1€ 
^'aJf(141)'^ ^-idSlfe 311(142)^ £%1-^<^ ^^^21^, SS11<?](140) 
ifl^o,]^ ^tflo]E-1(i4)l- E-lJM. ^^-Y-(200)°fl 3.^jAl?l7l ^^-S- 

5lM.(143)7l- >^o^7l 5.Sll«a(140)<'^.l 

o]s:^:^o] ^A^^^'t^sl =^^1^7121 ^^^-S-2l-2l-;^^^c1-^3Jl. ^cl-. 

afli^^-ofl a-a}-^ S.E1 ^^-g- ^:El:e1(£Alfe ^|^%i-)2l ;«1H°11 

iEflolBl(14)2l S<y(142)'Hl ^^1-215-S. ^^71- S.E^(13)2l ^^^l 

ojoii4^, ■y/HH^^^fl 21 «i) S.E1S1- tb^-i: '>]^ ?1>^Ei(i6)2l- "^H ta*ll 

>Hl^^oV^ >MI^^(4)o1 S|^«>71| S|aL, «sH 'Mm^(4)-i: ^«fl 

O.S.5.E1S1 31 ^^o] :^^B]o\ =^(3)o1 Sl:5i«1-7l1 ^gcf. 
«m ^'^l ^^^^ ^^§21 S.^ ^1^71 21 ^-S-:^ ^21-21-^^ t:1"i-3!V ^Cl-. 



[81] A'A^^^ ^^^^ ?lHl-e1(i^lfe ^H«^l ^«fl 

>*1l2l)«l'a 4^^(4)ol i|ul. >Ml%^(4)-i: -f-Sfl 

MSI ^^sH s.^(3H ^^«^-7fl 

[82] tt^a. •& s] ^-g-^?]- ^-8-^ = ^-g-^ cf-i-isf ^tq-. 

[83] =^-^1^71^ Eiti (2)7} 1-2}^^ A"^^ 

[84] ^ ^ = ^ AH ^71 ^ Bfl <H ^ XI «fl <=H ^ *>4-^i (7)<^1 

[85] nel 3., ^ 'g-^ oil W ^ ^ (7)«»1 ^'M ?1 

El a.(2)fi1 >^7l tiflo^^ El :a. ^^-¥-(200)21 ®1«(201) 

iflofl o]Ai e A>^El(H -^7] Bl«(2)iq- «>]^£^ ::p->^s]s.S. 

alH ^ (6a) ^ ^l.'- Hfl <>1 ^ (6b)2:i ^d^H-A "^^AA A A'^^yA. 

[87] ^, -^^7] ^#?11^^al «11<H^ ^}^jg(7)0, ifl^^ oj:^oll ^^(8a)(8b)o] zt-z^v 

^ 51 ?l«fl # «fl ^ (6a)(6b)ol <H ^ «>-?-^ (7)<^ «»1 ^1 

[88] ^7l «Jfl <H ^ el-f =3 (7) 01 ^ofl ^ ^1 ^l-D^ = ^ (3)^S (5)^1 

^■§■^4- ^S'SfShfe ^m^(4)&l s]^^ >5J-'»flfe ^^l^'g-S- 

^l^(9aX9b)*l ^^^^H ^«ol- «11<H^(6a) 1J ^HJ" »*f|<H^(6b)Sl 
X^l B}-^(4) >^Vo11 s ^ ^ ^1 7> 711 ^tf. 

[89] t!-^. -^^7H1A^ ^^1^^^(4)31 ^iil-?-^ ^^(3)21 ■^^^'Hl -^i^Ul^ 

ihal-olc-ldOH ^^^51 4^71 4^-%(4)fil ^54o-|c-](iO)Sl^^S. t#€ 
-^^o.S.^Ei :?i«o'- «lH^(6aFl-xl2l ^^<^]fe Afl^gS] -^-^1(11)*! 7<i-^fl 

[90] S^. ^^Hll) ^^^oflfe 'a^-¥-J»ll(12)7f -M^lHl^H Si^HS. "ilSfl 

Hil«H^ ^o.s.s^ ^^7V«J-;^mcl-. 
[91] ^^71 Al|^^(4)^iaYf^^«>flfe aEl(5)l-?->a«^>feS.E](i3)7> 

;i^l-il jl, ^1-71 SEl ifl^oflfe A,E(|o]El(i4)7V ^*1«1-7]1 Sl^cfl. A^T-71 S.E](13)S] 
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4^^^(i3a) 7V^J-;^>eloflAi ^=8- ^^i^ ^^^(I3b) ^V^^m 

oi^olxias..M2l 4-o}^7i °1^<H^17?1 €^1-. 

[92] at!:. S.El(13)S? ^^^(13a) 'f'^oflfe ^^-t-ClSDol ^h]^ 

^^^{132)7} n^:^^ -^7] S.El(13)l- >*fl^^(4)«fl ^^>^l^l7l ^Itl-l-S 
^11^^^fl(15b)7V M7}-^*}'^,^^71 ^Hl(13)51 «ltL«-(i32)^^«^fe 
^^7flfil ^zt^a(133)<>l o]^^ t!:^ ^Ti^^^^o^S. ^o]!- 

5a<H.Se](l3)Sl ^^A] ^1-71 ^z^-^(133)'^l ^711- 

[93] «1 "II, ^'-71 ^z^-^(133)€: 7}^ofi.^n 3.61(13)51 7ll^-?- ^«l-iE.^ 

[94] ^7UA. ^7] S.El(13)fe J^H^S-Al. «efl^ 7>^ofl s^Sij A^<i£)fe ^o] 

^df^lTfl S\0] SE] ^l^A]o:) AJAVA^O] 

[95] ol5il-cH#o].?-]^JlE]7V'yA-lHl-'^'Hl S]n S.^S].o^^^o]^^^ 

[96] ^^l--'MS.Ai ^^7]$)- ^o] «?1A^S -i-'3'=^l 3^*11 S.^^ ol^S^ 

[97] zL^ji,^7] s.Ei(4)jq-«y^^*.s.^^^ii^s. oi^<^^ ^ safe 

/fl^^(4)3l-Sl A>olofl 711^5. ?1l^E^(13)7V "^^S^a^^IoI 

S.E](4)2l-'Hl^^(4)A>oH ^o^o] SH o].;^A>lL7>^A55lfe:5i<>l "J-^lSjol 

av-§-^>i- ^sxn^^. 

[98] ^^7] ^^^(16)S\ ^ H(i63) Aj-oi]:^ ^le])ol>^a(i64H ^-^^S^^^ 

5tJo] ^l^-i^(4)2l ^ia-^<^l ^AJ^ Aflsflol>a(400)ofl ^^^ofl ^Z\-^^^{\6)^ 
S.E](13)5^ ^^^o] x11^^(4)o1] ncflS-^^^^cf. 

[99] ZLS^JL, ^1-71 7«]^E](l6)fi1 «]:a(163)S]^o1]^;e.7<J-e|«.(l6l)7l-^>asl<>| 

$X^^^^^ 7^Sl7} ^7^^X^. 

[100] ^5^, >S-7l S.E-1(13) ^^^(13a)Sl Z]- W!^^^(133)2l- ^Z^-:^ Afols^ «g^ofl^ 
^Ji'^1^(135)7> ^A^sH S.E^(13)S1 ^*ll2jol 7j->^jol «J:>a-£|tJ^. AV7I 
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[101] =L^^, «.(2)2:i 4^^^(200) ^<^] ^^(201) Sl^oflfe 

iL^(202)7> «o^^-i- t4ef <^^:?V:^ «>H ^^^'>\ SX<^, ^^"i" ^^(202)* 
ol-g-«l-<^ i^tflolBl(l4)l- El H (2) ^^^(200) ^^^-fl ^L'^A]^ 4^ saTfl Jgi^. 

[102] o1 '4.^71 Ela.(2)S^ ^^^(200)S!l-iBflolEl(14)>«'><»Hfe^^^(200)Sl 

4^^^(200H A^5.El(i7)7> 7ll7fl(:^^£)Sls.s. tlsfl. ii^tflol el (14)^1 

[1031 ^, ^^71 5LH(17)7T- ^l:i^;^l|(15d)ofl Si Sfl &| « :f ^ -^?-(200) -^1-^1 S.^ 
^^(204)^^^ ^. ^^71 ^^S.mn)S\ ^^^^^^ ^^-¥-(200) 

^^^(200) ^al^ 5^ a.(20iH s^tfl :g-'W.>xl;^l ^s>3L ic-t-Slfe ^o]^ 

[105] £8^^^^S1 c1-s.>gAl<^loil xx^^^^M]^?]^ ^-i--^ ^^1- i4El-Nfl 

^EflolE-1(14)S^-; Hell^ 71-^^M ^^^(13b)2l- 

^^^(13a)#'a^lS.^A^*V:^, ^i^-g^^g-^ofl ^:f.^(i3i)ol ^a^bIo^, 
^B^^^^ 2]^ ^■^Al7l£^^]^^(4)ofl «?l^£|fe^El(13)5l-;^eljl 
^^]7ii^S/^^ ^7] SE^^ ^^^(ISa)-^] ^-l^-S "d^^dS?)-!- 3L^^t!r 
ill<q#^<Hl olAi JE l-t^SlcH ^7l S-El-Sl- -y;*!!!- ol^al. ^7] 

El 5^ vij E1(16)1- i^SVo^ o] -f-o^ ijl cf. 
[106] ^, ^^Als41^SEl(l3H 7^vi}Bi(,6)7^oiA-lE ^ig^c-fl 

<S-i-^{137) vfl^oll ^xl7>5n^l^^ ol-qsl-.SE^Sl 3t-i-^(131)^^£ 
A] 7V ^ ^ 4-» M-Ef'd ^ °1 ^. 
[107] . °1 e1 ^ «o1-^ ^1-71 ^ ^J] E1 Si- ^E-1 # ^ ^1 ^ ^ A^ *).^ ;g 4-01] ^ 

[108] t!-3a.£9^-&'i:^s1 Scf^^Alofl^ tt|-€-H.^>m^7lSl 

[109] ^. i^€- -i>«l<=fll-2f^ S-E^fil ^-§-^{131) ^ «^-f-^(137)2l-fe 
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[110] 3.el:2..>S-7l ^^^(2iO)^S.elsl *>M- oi>a- ^^j^o] 

al-^al«l-al. W ^^^(211)^ ^^^(131)<^ «>^2T«1-'^. 

M.'S-?! ^^38(210.211)^ ^-^SlTlul-oli^iSrV^fiJ ^l^^'?]- ^''^^ 

[Ill] S.E1(13)S1 Sl^^o] 9\^mi6)^ ^^5l<H >m^^(4)^ 

^S-iflAi, ole^^ ^^^(210. 211)^ ^-n^ «o^«c^^S. ^^7l S.E'1(14)i4 

s.^ ^^^^^ ^^^^^^-wl-^^Efls. '^Aimi-'aoi 

[114] -S-^^^ll uq-M ^^-i] S-t^ ^SolH.S.4t#^ aL^^'^J.-S-^^^o] 

[1 15] S*V, ^ ol1 Ctf = ^ S-E^ 7> £H ^Bfl ^ A^ ^ oH sfl 

[116] neloL.-g- ^^oi] tt).a.^ S.E]2f ;5l-^S.= 7}cl-€-7H''i)E]7V^Bl5]o] 

sE^ojiAi A>HEs. ^^sife- ^-s-^ ^^^m ^ 5a«.^. T^^ijEisi ^m4r 
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^^^(131)«^1 ^^Alyls.^>Hl^^(4)ofl 

^71 A1]B3.^(4)34 ^^jg.:c7^ cf^ ^71 ^^^(13a) 

>S-7l <y*||l- o|^31, ^7] AH^^ofl 

[2] 1 ^ofl 5a<H'«-i 

<a S. ^ AJ ^ ^ o.^ Sl-fe 4 ^71 fil ^ :i <ii S.E-1 . 

[3] J^l2%Hl 5a<H^i. 

^1-71 SE^(13)S1 ^^^(I3a) ^^^Slfe^«(131)-8r, ^^^^] 

[4] ;^ 3 9X<^^^, 

^71 >qi^-^(4)€:^^^^S.^^£ljl.^l-7l ?1''ilEl(16)fe^7l 

'HI ^^(4)3l- ^7] s.^^ (4) =g ^1 71 fe- ^^1 ^11 ^ s. o] ^ 4- 

[5] ^fl 4%H] Si^A-]. 

^ n o] -^(400)^11 ^ ^^}^ ^] ell -51(164)0] ^ A^ ^ 4- #7^1 o.^ ^j-fe 
[6] ^1 5%H1 Sl<>l^i. 

>^7i ?i^Ei(i6Hfe7j-:£ :e.7<}-i-^^:e.7j-e^ a (161)71- c1 ^«1^4- 

^^10.S«>feAim7lSl 3ll<i) SLEi. 

[7] ^l4«J-o11 SJtHH 

'S-71 ^Ei(13)fi1 ^f-*(131)^^<^fe.7l'^EiSl olA-lE s-TgA] 
^^l^fl^-y ?iyiE^(I6)Sl-S.E^Sl ^^^^^«>l7l -1-^(137)01 
^<H^«m-ol^o'-^^^^-i-^^^^5.«l-fe'H1^7lSl ^1:14^ S-Ei 

[8] ^17%H1 51<H^i. 

^l-7| 7H«3E^(16)fe >a-7l S-ElSl ^«(131)^^2l-^M i3-*-^(131)^^ 
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[9] 4%!-'^ 

[10] ^4%T-ofl 5a«H*i. 

^xgA] ^^iTfl^^ol ?l^El(16)S}-S.El^ ^^-i: ^o]7l ^^><^ ^^^(4)fi1 

^o] i-t'^ ^^'■€(2iiH ^^«>^3E. «m oi^j. ^^^^^ ^^i^s. 

[11] ^l-^^^^*5Jfe^Bfl olE^ (14)21-; 

^sfl^ 7>^Sl-a^ ^^^(13b)3l-^^^(13a)# ^^^S. ^ 

^■i-^(13l)<='l ^^^s;n^,:E.^^a!^ ^^^^^1^1^^ 
^J^l;»fl^S.Ai ^^^(13aH ^^^^ «^*^(137)-g- 

[12] ^] 11 9X^^^, 

[13] ;«fl 12 Si^^^. 

>m iifl o] -51(400)011 ^ Afl efl o] -a(i64)«sl ^ ^ ^ ^S. ^Vfe 

[14] ^1 13 Sl<^^i, 

>a-7i ^E](16)oflfe 7j-i ^7^^- ^ fV a.7j- 51 M(161)7> C-i ^a] ^4- 
[15] ^1 11 «oHl ^Z'H'H, 

■^oM 5.E1(13)21 ^f-^CnD^'g'^lfe.TH^E^^] ojA^Hl-^A] 
'T^^l^fl^'y ^'-i!E^(16)2f^El2l ^'t^-i:^«*l7l ^•i-f-(137)ol 
2^«H£«l-i4 ol^l-^^^^#^^1j2.S.*>fe-Mlel-7lol 2.Ei 

[16] ^1 II 
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^1 11 ^'^'^l. 

91^^B.%^^^ ^7] ^7] SE^» <=1^S]-J1. ^>7l AflB3.^2V Aj.7] 

'*fl^7lSl 2j:i-44 S.El. 

^ 18 W 5a<H''-i. 

^7l 5-El(13)al ^#l-(131)^€ol|fe.?1^Elfi1 ^l-^i^l-'^^l 

^^^n^d9] 7]^^i\6)sit ^^s] ^o]7] ^tb ^.-§-^(137)01 

^<H£§}.x4 ol^^^.y^^^;5)o.S.S].fe.qi 13-71 21 n:^^ £Ei 

Aj-71 ?l'-ijEl(16)fe>a-7l ^■i-l-(131)i^^SV'^J-7l ^:f.^(131)^l^ 

^J-^>S.^ Ao'-7l ^Eloll clA^E o.^ >^^1^7]2^ 
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c1-& ^7] S.^S] ^^^(13a) l-^5l<H ^^7] 

«l^:iL. ^^71 -^^^ofl ^71 -m^^-i- ^^«>^>«-i 
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[Fig. 2] 
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(Fig. 3] 
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